One of the major decisions that prospective consumers of a smartphone have to make is choosing its operating system. Currently, the most prevailing operating systems are Apple's iOS and Google's Android. This empirical study investigates if users of iOS and Android differ in their perceptions of the advantages and disadvantages of smartphones. The paper examines smartphone possessors' perceptions of the characteristics of their mobile phone use, when compared to consuming the same services via a computer. The main findings indicate that there were no significant differences between the users of the two operating systems with regard to the general characteristics of the smartphone as a mobile device. However, small differences were found in the perceptions of comfortableness and complexity of the devices. Only minor gender differences were observed. Plausible theoretical explanations, and implications of the findings, are discussed. This paper contributes to the informing science transdiscipline by providing insights regarding the effects of operating systems on users' perceptions of their personal mobile information system.
Introduction
Smartphones are becoming ubiquitous (Smith, 2011) , and mobile internet services are extensively used for various sorts of applications (Gerpott, Thomas, & Weichert, 2012) , including ecollaboration (Jones, 2012) , e-learning (Cheong, Bruno, & Cheong, 2012; Wong, Boticki, Sun, & Looi, 2011) , games (Ho & Tu, 2012) , and much more. Although technology acceptance and diffusion of innovation are one of the most studied areas in information systems research (Jeyaraj, Rottman, & Lacity, 2006; Rogers, 2003; Venkatesh, Morris, Davis, & Davis, 2003) , very little research has been conducted about smartphone applications' adoption (Verkasalo, López-Nicolás, Molina-Castillo, & Bouwman, 2010 ).
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choose, is based on their own perceptions, as well as perceptions and recommendations of others, while their opportunities to extensively try the devices beforehand are limited. It is important to investigate the perceptions of smartphone holders, who have been using the devices for a while. In order to gain a deeper understanding of the effects of operating systems on users' perceptions of advantages and disadvantages of smartphones, existing users of smartphone devices were selected for this empirical study. Currently, the most prevailing operating systems are Apple's iOS and Google's Android. Therefore, this study compared these two operating systems.
There are more factors involved in the selection decision of a smartphone, such as the available content and applications (Laugesen & Yuan, 2010) , or ideological considerations, like using free and open source software (FOSS) and open standards (Subramanian & White, 2012) . However, these issues are beyond the scope of this paper, which focuses on the perceived advantages and drawbacks of smartphone operating systems by people who have already bought them, and have been using them for a while.
This study contributes to the informing science transdiscipline (Cohen, 1999 (Cohen, , 2009 Gill & Bhattacherjee, 2009; Gill & Cohen, 2009 ) by providing insights regarding the effects of operating systems on users' perceptions of their personal mobile information system, i.e., advantages and drawbacks of their smartphone. This empirical study is important, because only a few studies examined the adoption of smartphones, and most of them (e.g., Cheong et al., 2012) focused on smartphone applications, unlike this study that considers the device.
Theoretical Context and Hypothesis Development
The global research question of this study is whether operating systems affect smartphone possessors' perceptions of advantages and drawbacks of their device usage, when compared with consuming the same services via a computer. This study investigates three specific research questions (RQ), which originate from the global one:
RQ1: Which sorts of perceptions of smartphone advantages and drawbacks are affected by its operating system? This question is elaborated in the subsection "general versus operating-systemrelated characteristics". 
General versus Operating-System-Related Characteristics
When comparing the consumption of mobile internet services via a smartphone with consumption of the same services via a computer, there are two main sorts of characteristics that should be considered separately: general characteristics of smartphone use, and characteristics that are affected or determined by the operating system.
General characteristics of smartphone use emanate from its mobility, or external factors of mobile internet services consumption. The mobility entails advantages such as the ability to use the smartphone anytime, and anywhere, and its being accessible since people usually carry it with them. However, the last advantage is related to a general disadvantage, because it means that the device must be small, and a small device may be hard to use, or limited in its functions (Barnes & Huff, 2003; Gafni, 2008 Gafni, , 2009 .
A related general advantage is the ability to share information in real time, e.g., using social network applications (Jones, 2012) , such as Facebook and Twitter. Yet another advantage is enhancing the smartphone holder's image, as a person who is using a trendy technological gadget. However, there are two associated general disadvantages, security issues related to the device use (e.g., theft, exposure of personal information), and the price of using the smartphone, which may be considered as high.
These general characteristics are common for all the smartphones, regardless of their operating systems. Therefore, it is not expected that there will be differences between perceptions of smartphone holders who use different kinds of operating systems with regard to their general characteristics.
H1: There are no differences between users of alternative operating systems in their perceptions of general advantages and drawbacks of smartphone use for consumption of internet services.
The second sort of smartphone characteristics is those that are affected or determined by the operating system. As previously mentioned, the availability of content that is designed for a certain operating system and the openness of the system (Subramanian & White, 2012) are beyond the scope of this paper. However, two main relevant characteristics are examined here. The first one is presented as an advantage: the comfortableness of the smartphone use, while the second one is presented as a disadvantage: the complexity of the smartphone use. It is expected that users of different operating systems may differ in their perceptions of their devices' comfortableness and complexity.
H2: There are differences between users of alternative operating systems in their perceptions of operating-system-related advantages and drawbacks of smartphone use for consumption of internet services.

Gender Differences
Similar to the discussion above of operating systems and their potential influence on user perceptions of advantages and drawbacks of smartphones, which distinguished between general and operating-system-related characteristics, we postulate that the same distinction is relevant for gender. There should be no reason to assume that there are gender differences with regard to the general characteristics. Specifically, if it concerns generation Y (Kumar & Lim, 2008) users, who were born after 1981, and are more used to advanced technologies. This may be the case also with characteristics that are affected by the operating system, such as comfortableness and complexity. Nevertheless, females are sometimes perceived as having more difficulties with handling technological gadgets, or information systems. The hypotheses are phrased as if no differences are expected, and there is no indication of an expected direction of such a difference.
H3: There are no gender differences between smartphone users in their perceptions of general advantages and drawbacks of smartphone use for consumption of internet services.
H4: There are no gender differences between smartphone users in their perceptions of operatingsystem-related advantages and drawbacks of smartphone use for consumption of internet services.
Period of Possession
We continue the thread of distinction between general characteristics and operating-systemrelated characteristics, while discussing the effect of time on perceptions. It should be expected that there would be no correlation between the period of possession of the smartphone and users' perceptions of its general characteristics.
H5: There is no correlation between the period of possession of a smartphone and users' perceptions of general advantages and drawbacks of smartphone use for consumption of internet services.
However, as time goes by, people may get used to the characteristics of the smartphone that are affected by the operating system (Jiang, 2009; Limayem, Hirt, & Cheung, 2007; Polites & Karahanna, 2012) , such as comfortableness and complexity.
H6: There is a correlation between the period of possession of a smartphone and users' perceptions of operating-system-related advantages and drawbacks of smartphone use for consumption of internet services.
Methodology
At the time of data collection, May, 2012, while smartphone adoption was rapidly growing, it was relatively difficult to independently locate people who had a smartphone. Therefore, the snowball sample selection method (Corbitt, Thanasankit, & Yi, 2003; Peffers & Tuunanen, 2005) was used.
The data was collected by undergraduate students who participated in a compulsory research methods course, at a college located in central Israel. Each one of the 60 students was required to find 10 adults willing to answer a survey, which was identical for all the 600 participants. The students themselves were allowed to answer the survey only once, provided that they had a smartphone, either as one of the participants in their own 10 respondents group, or as respondents to one of their classmates' group.
In order to increase the homogeneity of the sample, it was required that the participants should be at least 20 years old. The students interviewed their family members, friends, neighbors, or other acquaintances. While these convenience samples might have affected the generalizability of the findings, they increased the homogeneity of the participants, who generally lived in the same region, mainly belonged to the same middle class socio-economic group, and were under similar cultural influences. The respondents' identity was kept anonymous, but the students had to provide some details about the participants that allowed ensuring that the same person did not answer more than one survey. Other mechanisms were used to verify the validity of the collected data.
The participants of the survey were asked to rank their perceptions of six advantages of using internet services via their smartphone compared to consuming the same services via a computer. The perceptions were measured on a scale of 1 to 4 (not an advantage; an advantage to a small extent; an advantage to a large extent; an advantage to a very large extent), where a higher score meant a higher perception of the smartphone's advantage. The advantages are listed in Table 1 . Similarly, the participants were asked to rank four disadvantages. The perceptions were measured on a scale of 1 to 4 (a disadvantage to a very large extent; a disadvantage to a large extent; a disadvantage to a small extent; not a disadvantage), where a higher score meant a smaller perception of the smartphone's disadvantage. The disadvantages are listed in Table 1. A five-point scale was not used intentionally, and the mid-point was eliminated so the participants would not choose it in order to please the interviewer, or avoid providing a socially unacceptable answer (Garland, 1991) . This issue was important due to the snowball sample selection method that was used in this study, and the acquaintanceship of the participants with the students who collected the data. Indeed, a small percentage of the participants did not answer the somewhat delicate question regarding the image advantage of using a smartphone, and the average score of those who answered this question may be biased downwards, because perhaps people did not want to admit that they thought that using a smartphone improved their image.
It took about 10-15 minutes to answer the survey, which included additional information that is not included in this analysis. The data of the 600 completed surveys was integrated by one of the authors. A few exceptional questionnaires were excluded. Furthermore, since most of the participants had smartphones with either Apple or Android operating systems, it was decided to exclude the participants who had other operating systems, such as Blackberry. Additionally, with the purpose of further increasing the homogeneity of the sample, and specifically decrease age effects (Gafni & Geri, 2013; Kumar & Lim, 2008; Morris & Venkatesh 2000; Venkatesh, Thong, & Xu, 2012) , the sample was restricted to people aged 20-30. It was also decided to omit incomplete records. Consequently, there were 362 usable records.
Results
The data was analyzed with IBM® SPSS® Statistics, version 20. Since overall the gender differences were immaterial, and the effect sizes were relatively small, the following analyses did not look further for gender effects. Table 1 , there were significant differences in the perceptions of two characteristics: comfortableness and complexity. The effect size was small for comfortableness (Cohen's d=0.22) , and medium for complexity (Cohen's d=0.35 ).
The next phase of the analysis examined the impact of length of possession of the smartphone, measured by reported months (mean=13.89 months, SD=8.876), on the perceptions of its characteristics. Pearson correlation tests resulted in no significant correlations, except for image (Pearson correlation=.112, p=.017, n=362, one-tailed), which was relatively small. The tests were repeated separately for iOS, with similar results (i.e., just the image characteristic was significant, Pearson correlation=.112, n=247, p=.011, one-tailed) and for Android, where no significant correlation was found. Table 2 presents the characteristics, ordered by their values. The main perceived advantages of smartphone compared with stationary internet services are: the abilities to use it anywhere, anytime, and its being accessible. Its severest drawback is its small size, whereas complexity is considered as a light disadvantage. 
Discussion
Theoretical Implications
This study presented three specific research questions, generating from a global question of whether operating systems affect smartphone possessors' perceptions of advantages and drawbacks of their device usage, when compared with consuming the same services via a computer.
RQ1 differentiated between general and operating-system-related characteristics. H1, which suggested that there are no differences between users of alternative operating systems in their perceptions of general advantages and drawbacks of smartphone use for consumption of internet services, was supported. All the eight examined general characteristics (i.e., anytime, anywhere, accessibility, sharing, image, security, small, and price), were perceived similarly by users of iOS and Android. H2, which suggested that there will be differences in the perceptions of operatingsystem-related characteristics (i.e., comfortableness and complexity), was supported, as well. The iOS was perceived better than Android in both aspects. However, the effect sizes were low to medium. These results coincide with the currently prevailing public perception that iOS is more user friendly than Android. Nevertheless, the small differences suggest that people tend to perceive what they have as more valuable (Wolf, Arkes, & Muhanna, 2008) . This psychological phenomenon is known as the "endowment effect", and has been widely studied (Kahneman, Knetsch, & Thaler, 1990 ).
RQ2 dealt with gender differences, and the two related hypotheses that suggested that no gender differences were expected were by-and-large supported. There were a few small differences (image, security, and complexity), but the effect sizes were small to low medium level. These findings may seem somewhat surprising because women are often perceived as less inclined to adopt new technologies, and as having a harder time learning how to use such technologies. Plausible explanations may be that the perceptions are wrong, or that the perceptions do not apply to generation Y, or that since a smartphone is a personal device that offers rewarding applications, women invest the necessary effort, and quickly learn how to use it. Future research may examine this issue during the first week after acquiring the smartphone.
RQ3 examined the effect of period of possession on user perceptions. H5 was supported, and no correlation was found between period of possession, expressed in months, and general smartphone characteristics. But H6 was not supported, and no significant correlation was found between period of possession and the smartphone operating-system-related advantages and drawbacks. Again, as with the gender differences discussed above, perhaps people adjust within days of the smartphone purchase.
Practical Implications
The findings of this study propose that either people select the operating system that suits their preferences, or that people adjust, or they rationalize their buying decisions (Wolfet al., 2008) . Currently, iOS and Android are considered as two distinct operating systems. However, as time goes by, these two operating systems, as well as others, will become similar, as the new versions of each of the operating systems adopt the advantages introduced by prior competing systems.
Limitations and Directions for Further Research
The use of smartphones is fast spreading. However, so far, just a few studies examined their adoption. Furthermore, at the time of data collection, May 2012, the proportion of smartphone users within the general population was small. Therefore, this study used snowball sampling (Corbitt et al., 2003; Peffers & Tuunanen, 2005) . In order to corroborate the findings of this study, it should be repeated with larger random samples.
Moreover, the study was purposely based on homogenous participants, who mostly lived in the same region in central Israel, and belonged to the same middle class socio-economic group. They were 20-30 years old, and were under similar cultural influences. It appears that the most relevant demographic is the age group. The results may not be applicable to other age groups. Additionally, the results may be relevant only to generation Y, i.e., people that were born between the years 1982-2000, or even just the older half of that generation. Hence, further study needs to examine other age groups. Cultural differences should also be further investigated.
Conclusion
The findings of this study suggest that ex-post, after a person has already acquired a smartphone, it does not really matter which operating system the device uses. No material differences were found in the perceptions of iOS and Android users regarding the advantages and disadvantages of smartphone use compared to consuming the same services via a computer. Likewise, no substantial gender differences and no effect of the period of possession were indicated. However, this empirical study examined the perceptions of generation Y users. It may not be applicable to other generations, especially older ones. Further study is required to determine whether generation Y users simply know how to select a smartphone that suits them based on the vast information available on the various operating systems, or they adjust to whatever device they have chosen within days or a few weeks. It may well be a combination of the two explanations.
